Because the chiral-odd structure function h 1 will be measured in the polarized Drell-Yan process, it is important to predict the behavior of h 1 before the measurement. In order to study the Q 2 evolution of h 1 , w e discuss one and two l o o p anomalous dimensions which are calculated in the Feynman gauge and minimal subtraction scheme.
Introduction
Despite much e ort to understand the proton spin structure, we have not reached a consensus in interpreting it in terms of quark and gluon spins. As another way t o i n v estigate the proton spin, the transversity distribution h 1 is proposed. It will be measured in transversely polarized Drell-Yan processes at RHIC. Before the experimental data are taken, we had better predict the behavior of h 1 as much a s w e can. Some model estimates on the x dependence have been already done, for example, in the MIT bag model. Furthermore, the leading-order LO splitting function and anomalous dimensions were already calculated. 1 Therefore, rough behavior is already known although they subject to experimental tests.
In these days, the next-to-leading NLO analyses are the standard in studying parton distributions not only in the unpolarized ones but also in the longitudinally polarized ones. Hence, it is very important to understand the NLO splitting function or equivalently anomalous dimensions for h 1 . Here, we discuss the one and two loop results, which had been completed recently. 2 order to study h 1 in perturbative QCD, we need to introduce a set of local operators n = 1 ; 2 ; O 1 n = S n i 5 1 iD 2 iD n , trace terms : 1 Here, S n symmetrizes the Lorentz indices 1 , ..., n , and iD = i@ + gt a A a is the covariant derivative. For calculating the anomalous dimensions of these operators, Feynman rules at the operator vertices should be provided. In order to satisfy the symmetrization condition and to remove the trace terms, the tensor 1 2 n with the constraint 2 = 0 is multiplied. However, the operators in Eq. 1 are associated with one-more Lorentz index , so that it is convenient t o i n troduce another vector with the constraint =0.
Then, Feynman rules with zero, one, and two gluon vertices become those in Fig. 1 The one-loop diagrams are shown in Fig. 2 . The anomalous dimension n can be calculated from the 1= singularity in the dimensional regularization with the dimension d = 4 , . Evaluating the diagram 1a, we nd that there is no such singularity. It means that there is no contribution to n from 1a. Obviously, contributions from the diagrams 1b and 1c are the same. We show the calculation of the 1c diagram. With the Feynman rules in Fig. 1 , the diagram is evaluated as 3
The corresponding LO splitting function is given in Appendix.
Two-loop anomalous dimensions
The two-loop anomalous dimensions were calculated recently. 2 Because the gluon eld does not contribute directly, the calculation is similar to the nonsinglet one. 3 All the two-loop contributions are shown in Figs. 3 and 4 . The quark-eld renormalization in Fig. 4 w as already calculated, so that the problem is to calculate the contributions in Fig. 3 . Because it is too complex to explain all the calculations, we discuss only a simple example. The Lorentz and color indices of the diagram d in Fig. 3 are shown in Fig. 5, and 3. The reason is the following. Because the operator vertex part 5 = = can be separated from the integrals in Eq. 4, the renormalization constant is independent of the operator form. Therefore, if the gluon lines are attached only to the nal-quark or initial-quark line, the anomalous dimensions are the same as those of the unpolarized. In this way, w e do not have to repeat the same calculations for the diagrams d, g, h, l, m, q, and r. The results are listed in Ref. 3 . Furthermore, calculating the integrals, we nd easily that there is no contribution from the diagrams a, b, c, and p. The problem reduces to calculations of remaining diagrams e, f, i, j, k, n, and o. It is tedious to calculate some of these diagrams. Because the calculation is rather lengthy, w e do not show each calculation. Adding all the contributions in Figs. 3 and 4 , we obtain the nal result for the two-loop anomalous dimensions as 2 1 n =C 2 F 32 S 1 n f S 2 n , S 0 2 n=2 g + 2 4 S 2 n , 8 S 0 3 n=2 + 64 e Sn , 8 1 , ,1 n nn + 1 , 3 + C F T R , 160 9 S 1 n + 32 3 S 2 n + 4 3 + C F C G 536 9 S 1 n , 88 3 S 2 n + 4 S 0 3 n=2 , 32Ŝn , 16 S 1 n f 2S 2 n , S 0 2 n=2 g + 4 1 , , 1 n nn + 1 , 17 3 :
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The corresponding NLO splitting function is given in Appendix. 4
Conclusion
The two-loop anomalous dimensions had been calculated recently, so that the next-to-leading-order analyses became possible not only for unpolarized and g 1 structure functions but also for the structure function h 1 .
